Quality Protein Maize (QPM) cultivar BR 473 was employed, together with soybean flour, brown sugar, banana meal and oat meal, for the preparation of a nutritional supplement.. 21-day old male Fisher rats were fed diets containing the supplement as a protein source, both with and without soybean flour; casein diets with 10 or 7% protein served as respective controls. Protein Efficiency Ratio (PER), Net Protein Utilization (NPU), Net Protein Retention (NPR) and Digestibility were determined. Blood biochemical parameters (glucose, cholesterol, urea, hemoglobin, albumin and total protein) were also measured in the animals and showed that all were in good health condition at the end of the experiment. The obtained results for PER, NPU and NPR indicated that the supplement prepared with QPM maize cultivar BR 473 was a good protein source, especially when soybean flour was added.
INTRODUCTION
The prevalence of malnutrition among low income populations in Brazil has led to the utilization of "alternative" food ingredients, such as powdered cassava and sugar beet leaves, wheat and rice bran and powdered egg shell, among others, as nutritional supplements (Santos, 2001) . Nevertheless the results obtained are highly disputed, both in the practical and the experimental fields and antinutritional factors are believed to play important roles in the absortion and/or utilization of nutrients by the target organisms (Torin et al., 1995; Amaya-Farfán, 1998; . In this context, the search for supplements using traditional and nutritive but low cost foods is under way. Quality protein maize (QPM) is one of these foods (Paes and Bicudo, 1995) . Cultivar BR 473, developed by Brazilian Enterprise of Agricultural Research (EMBRAPA), contains 9.04% protein, 4.44% fat, 0.40% fiber, 75.3% carbohydrate, 0.59% minerals and is rich in lysine (0.40%) and tryptophan (0.09%) (Paes, 1994) . It is employed in the preparation of a nutritional supplement, together with soybean flour, brown sugar, banana meal and oat meal, utilized in the project "Production and consumption of QPM BR 473 maize in the recovery of malnourished children in the municipality of Governador Valadares", carried out by local authorities, University of Vale do Rio Doce and Pastoral da Criança. The present work aimed at evaluating biologically this supplemnt in diets both with and without the addition of soybean flour and comparing their protein quality with that of casein diets with similar protein contents. 
MATERIALS AND METHODS
Nutritional supplements -The proposed supplements were prepared by mixing thoroughly its ingredients and their composition is shown in Table 1 . Animals and diets -21-day old male Fisher rats were divided randomly into five groups of 20 animals each, housed in individual wire cages and fed the diets shown in Table 2 ; diets were approximately isocaloric and the protein contents of the control diets were in consonance with those of the experimental ones, that is 10 and 7% w/w were controls for respective experimental diet with soybean flour and experimental without it. The chemical composition of the diets is shown in Table 3 . Biological assay -Biological parameters were determined as described by Pellet and Young, (1980) . Food consumption and weight gain by the animals were recorded weekly. Net protein utilization (NPU) was calculated by the difference in carcass nitrogen (as expressed by nitrogen in left hind leg) between rats fed the test diets and those fed a protein-free diet. After 10 days of experiment, half of the rats were sacrificed and the left hind leg was excised and weighed. Nitrogen was determined. The following equation was used for NPU evaluation: Protein efficiency ratio (PER) was calculated by the ratio of weight gain(g)/protein intake (g), after 28 days for each of the remaining animals. Digestibility (D); From the 14th to the 21st day of experiment, the feces were collected daily, dried at 105º C, weighed and its nitrogen content determined. D was evaluated through the following equation: 100 intake nitrogen nitrogen fecal -intake nitrogen D × = Biochemical determinations -Blood cholesterol, glucose, albumin, urea, total protein and hemoglobin were determined with commercial kits (Labtest Diagnóstica S. A., Lagoa Santa, Minas Gerais, Brazil).
Statistical analysis -All results were submitted to analysis of variance using the software EPISTAT ( T. L. Gustafson, Round, Tx, EUA)
RESULTS
Data relative to food ingestion, weight gain and feces weight are depicted in Table 4 . Animals fed the diets containing the supplements, both with and without soybean, ingested as much food as did the control 10% protein group and a bit more than the 7% protein controls. On the other hand, weight gain was statistically similar when experimental groups were compared with their respective controls. Nevertheless, when food efficiency (weight gain/food ingestion) was considered, animals receiving the supplements showed values comparable to their respective controls (24.2%, 21.9%, 14.8% and 11.7%, respectively for control 10%, experimental with soybean, control 7% and experimental without soybean) The amount of feces excreted by animals that ingested the diets containing the supplements was higher than their respective controls. In Table 5 are shown the figures obtained when protein quality was biologically assessed. PER values were similar for all groups, except for the one fed the diet containing supplement without soybean flour. On the other hand, rats on all diets presented statistically equal values for NPU. In relation to NPR, animals receiving the diet made employing the supplements with or without soybean flour showed patterns statistically similar to their respective (10 and 7 % protein) controls. As regards the digestibility, casein diets were statistically similar to each other and same happened with the experimental diets. Table 6 shows the biochemical characteristics found in the blood of the animals fed with various diets. As seen, values were statistically similar in all parameters, except for hemoglobin, which was slightly higher in the group that received diet containing supplement with soybean flour as compared to its control (10 % protein). 
DISCUSSION
The use of food supplements made with alternative ingredients, such as used in this study, in the recovery of malnourished children is controversial. Câmara and Madruga (2001) did not find significant levels of toxic or antinutritional factors in a supplement made with alternative ingredients, the so called "multimistura". On the other hand, biological assays with rats didn't show any advantages in its utilization (Boaventura et al., 2000; Melo et al., 2000; . If one agrees that using low cost and nutritive supplements is an important tool in the recovery or maintenance of good nutritional status in low income populations QPM maize, with or without soybean flour, could be worth evaluation. The weekly recording of food consumption and weight gain showed that the biological assay proceeded without abnormalities. As can be learnt from Table 4 , food efficiency of the diets containing the proposed supplements was similar to their respective controls. As expected, feces weight was dependent on the amount of fiber in the diets (Table 3 ) and on food ingestion (Table 4) , with the animals consuming the diet with soybean flour showing the highest value.
When nutritional indexes were investigated (Table  5) , it was seen that QPM maize contributed for the improvement of protein quality of the supplement. NPU values were statistically similar in all cases. PER values did not differ statistically, except for animals ingesting the diet containing the supplement without soybean. It must be stressed that the effect of soybean flour addition was relevant, since this item represented only about 11% w/w of the diet but raised the PER value in about 30%. This effect was confirmed by NPR that, taking into account the weight loss by the non-protein group, made similar the values of the experimental animals with their respective controls. As expected, the digestibilities of the 10 and 7% control diets were similar to each other but higher then that of the experimental ones, probably due to the fiber content of maize, banana and oat employed in the preparation of the supplements (Eggum 1995) .
Assessment of blood biochemical parameters of the animals on the various diets (Table 6) showed their general health status; all of them presented statistically similar values for cholesterol, glucose and urea. When parameters more linked to protein metabolism (albumin, total protein and hemoglobin) were considered, it was seen that statistical differences were detected only in relation to hemoglobin, although all values fell within the range acceptable for the rat (CCAC, 1984) .
In conclusion, the results obtained in the present work indicated that QPM maize BR 473 showed a good potential for utilization in nutritional supplements, especially when associated with soybean flour. 
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